1. Experiments were carried out in dogs in which renal perfusion pressure was reduced 40 min before beginning expansion of the extracellular fluid space by 10% with isotonic sodium chloride solution. Sodium excretion increased up to 590% of control values in spite of the fact that the filtered load of sodium was below that of the control period and circulating mineralocorticoids were not suppressed.
Introduction
There is strong evidence that the natriuresis which accompanies expansion of the extracellular fluid space is a consequence of something other than an increased filtered load of sodium or diminished amounts of adrenal mineralocorticoids (de Wardener, Mills, Clapham & Hayter, 1961; Levinsky & Lalone, 1963) . There are two prevailing views of the cause for the natriuresis: one that it results from the effects of a natriuretic humoral substance in the renal tubule, and the other implicates a change in physical factors such as diminished oncotic pressure. Fitzgibbons, Gennari, Garfinkel & Cortell (1974) and Garcia, Osgood & Stein (1975) have suggested that neither of these views may be true, but that intrarenal factors may cause the natriuresis, as they found that if the kidneys were not exposed to the effects of a saline infusion before the renal perfusion pressure was diminished, natriuresis did not occur.
Although it is clear in the studies of de Wardener et al. (1961) and Levinsky & Lalone (1963) that the period of exposure to the volume-expanded state before reduction of renal perfusion pressure was transient, Fitzgibbons et al. (1974) suggest that even brief exposure is sufficient to cause natriuresis.
This study was performed to determine if exposure of the kidney to the volume-expanded state is a prerequisite for natriuresis to occur. To do this, renal perfusion pressure was reduced before volume expansion.
Methods
Female mongrel dogs weighing 10-15 kg were anaesthetized with intravenous sodium pentobarbital (0-19 mol/kg), with supplemental doses as necessary to maintain light anaesthesia. A size 7 Fogarty embolectomy balloon catheter was placed above both renal arteries via the right femoral artery, the balloon position being confirmed by a brief inhibition of urine flow. The balloon was inflated with a Krogh key apparatus and a waterfilled syringe (5 ml). Distal aortic pressure was continuously monitored via the left femoral artery by a mercury manometer. Urine was collected with a Foley catheter, air and distilled water being used to ensure complete collections. Exogenous creatinine clearance was measured after adminis tering intravenously a priming dose of 26· 5 mmol of creatinine 60 tnin before the experiment, followed by a maintenance infusion rate of 1-3 mmol/min.
For 18 h before the experiment food was with held but water was provided ad lib. Fludrocortisone acetate (0-26 mmol) was given by mouth 18 h and 1 h before the experiment. Aqueous pitressin was infused at 50 munits/h throughout the study.
After several control periods of 10 min, the aortic balloon was inflated sufficiently to reduce the distal aortic blood pressure to 50-55 mmHg ('inflation period')· After 40-50 min, extracellular fluid volume was expanded with isotonic sodium chloride solution over 30 min via a right femoral vein catheter to a total of 10% of the animals' preexperimental weight, and this was maintained by replacing the minute urine volume with isotonic sodium chloride solution. The intra-aortic balloon was deflated at the end of the experiment to ensure that glomerular filtration rate returned to control values.
Plasma and urine sodium concentrations were measured by internal standard flame photometry; plasma and urine creatinine by the automated method of Chasson, Grady & Stanley (1961) and plasma total proteins by refractometry.
Results
All eight reported experiments met the following requirements: (1) glomerular filtration rate (GFR) during the early 'inflation-expansion' period did not exceed even the lowest control GFR; (2) GFR returned to control value (or higher) after deflation of the intra-aortic balloon; (3) the filtered load of sodium during the 'inflation-expansion' period did not exceed that during the control periods ( Table  1 ). The reduction of renal perfusion pressure to 50-55 mmHg was associated with a 50-75% reduction in GFR, and the filtered load of sodium was also reduced below control values. Urinary sodium excretion (t/ Na V) always fell during 'inflation'. Rapid extracellular fluid volume expansion was accompanied by a progressive increase in both GFR and filtered sodium load. In spite of the fact that the filtered load of sodium remained below control values, natriuresis invariably occurred during extracellular fluid volume expansion. Sodium excretion during the volume expansion exceeded control values by 150-590% (Fig. 1) .
TABLE I. Results of a representative experiment: prior inflation of aortic balloon
After three 10 min control periods, renal perfusion pressure was reduced. After four 10 min periods, a 10% expansion of the extra cellular fluid volume was begun while the filtered load of sodium was maintained below control value ('inflation and expansion"). Deflation resulted in exposure of the kidneys to increased perfusion pressure and resultant natriuresis. V, Urine flow rate; GFR, glomerular filtration rate; t/ Nl C, urinary sodium excretion rate; P Na , plasma sodium concentration; ECF, extracellular fluid volume. 
Discussion
These results do not support the hypothesis that exposure of the kidney to the volume-expanded state is a prerequisite for the development of natriuresis. The reason for the difference between our results and those of Fitzgibbons et al. (1974) and Garcia et al. (1975) is not readily apparent. These two groups performed their experiments in rats whereas ours were performed in dogs; the different results may therefore be due to a difference in species. Furthermore, our technique for reducing perfusion pressure was different from the experiments of Fitzgibbons et al. (1974) . Our technique avoids any trauma to the renal nerves that may be afforded by a ligature such as was used by Fitzgibbons and colleagues. No matter what the reason for the difference, the fact remains that it is not always necessary to expose the kidney to the effects of even a brief period of volume expansion before reduction of perfusion pressure in order to observe the natri uresis that accompanies extracellular volume ex pansion.
